Introduction
The technique used, to measure multiplication, analyzes the time correlation of neutrons emitted by the fission process. If neutron detection events are uncorrelated (that is, random in time), the distribution of counts during an interval of fixed size is a Poisson distribution. However, because neutrons detected from a fissioning system exhibit time correlation stemming from the nature of the fission process, we expect a broader distribution than that of Poisson. We measure this deviation from a Poisson distribution using the first two moments of the distribution and relate this deviation to the neutron multiplication of the fissioning system. This theory is discussed in another paper.'
Operation
The instrument is controlled by switches and pushbuttons on the front panel. START, STOP, and RESET pushbuttons control the acquisition of data (Fig. 1 The operator begins a typical measurement sequence by connecting the instrument to a neutron detector pod with a random neutron source, such as 241AmB, placed near the pod. He places the function switch at 0, tau, and pushes the START button. This measurement determines the value of tau, deadtime. After 106 intervals are counted, tau is calculated and stored in the external memory. The neutron source is replaced with a spontaneous fission source, 252Cf, and the operator begins the acquisition with the function switch either in position 1 or 2. At the completion of 10' intervals, Ys is calculated and stored in the external memory. If these values are known from earlier measure- After the detector pod and instrument are taken to the measurement location, the user positions the detector next to the nuclear material. The operator turns on the power and pushes the START button with the function switch in position 4. After 106 intervals are acquired, the value of the multiplication and the associated error estimates are calculated and stored in the memory. If the printer is connected, the microcomputer prints the original data and the calculated results at the end of each measurement. If only LCD display is preferred, the user moves the function switch to position 3. 0018-9499/83/0200-0531$01.00 © 1983 IEEE The 5-by 7-in. dot-matrix LCD, EPSON MA-1955B, comes with the low-power circuitry needed to furnish the drivers and multiplexers for the dot matrix. The character generator, two 6654 CMOS EPROMs, furnishes a custom set of characters that includes the standard ASCII upper-and lower-case alphabet, some of the Greek alphabet, exponentials, and other characters used to display scientific data.
The serial port provides the data to be produced on the printer or transmitted over the RS232 link to remote locations. The The flow charts (Figs. 3-5) show the program structure. After the POWER ON RESET is complete, the microcomputer control lines are initialized and READY is printed on the display (Fig. 3) (Fig. 4) . These actions cause the program to transfer to the COUNT END subroutine, which calculates tau, Ys, or multiplication (Fig. 5) Figure 6 shows the structure of the CALCULATE subroutine. Notice that besides the 64 calculator commands, memory-tocalculator inputs or calculator-to-memory outputs are possible. The hexidecimal byte FF indicates the end of the table and signifies that control will be passed back to the calling routine. The multiplication unit, tested and proven to be a versatile and easily used instrument that saves the operator analysis time, contrasts sharply with earlier systems.' Furthermore, because error analysis is available at the scene, the user can quickly judge the accuracy of the answers. 
